In the last years sunflower become one of the most important crops in Romania. The most of the surface cultivated with sunflower from our country is located in south and south-east and, in imidacloprid and thiamethoxam (I=3.58 and 3.50). Plants emerged from the untreated seeds were destroyed by the insects, at 8 days from the start of the experiment.
INTRODUCTION
Sunflower is one of the most important crops in Romania. According MADR data (2017) , in last 6 years, the area cultivated with sunflower in our country was equal or over 1 million hectares. In 2016, Romania occupies 1 st position in the EU28 for both, sunflower area and yield (Eurostat database, 2017) . Vasile et al. (2016) mentioned that increasing demands for biofuel in EU determined increasing of the agricultural bioenergy crop production, including sunflower. Same author mentioned that competition between agricultural and energy crops has a considerable impact on land use pattern changes and food security. According Rahoveanu et al. (2018) in Romania, the harvested areas, the yields and the total production of sunflower seeds are all on upward trends in next years. The most suitable areas for sunflower cropping are in south and south-east of the Romania (Popescu, 2012; Popescu et al., 2017; Lup et al., 2017) . Maize leaf weevil (Tanymecus dilaticollis Gyll) is one of the most important pests of sunflower in south and south east of the Romania (Paulian et al., 1974; Barbulescu et al., 1988 Barbulescu et al., , 1995 Barbulescu et al., , 2001 Popov, 2002; Popov et al., 2004 Popov et al., , 2005 . The pest is dangerous for sunflower when plants are in first stages of vegetation, between plant emergences (BBCH 10) until four leaf stage (BBCH 14) . If the insects cut the stem base of the emerged plants, during feeding process, the damages produced by the weevils at sunflower crops can be total and plants must be sowing again (Rosca et Rada, 2009) . According Barbulescu at al. (2001) the attack caused by adults, even before emergence of plants above soil surface, can causes high yield losses, sometimes compromising not only maize crops, but also sunflower and sugar beet. Researches made at ICCPT Fundulea (actual NARDI Fundulea) make in evidence that higher biological reserve of Tanymecus dilaticollis it can be registered in case of maize monoculture and sunflower crops sowed after maize (Paulian, 1972; Voinescu et Barbulescu, 1998) . Because of increasing of the area cultivated with sunflower in Romania, in many cases, in south-east of the country, this crop succeeded after maize (Lup et al., 2013; Dachim, 2016) . Maize leaf weevil is a thermo and xerophilous insect specie, being spreading especially in arid and semi-arid areas from south and south-east of Romania (Popov et al., 2006) . Same author mentioned that the adults are very active at high air temperatures and low humidity registered in period when sunflower plants are the most susceptible for the pest attack (BBCH 10-BBCH 14) while low air temperatures and high rainfall amount represent unfavorable conditions for insects activity. Data from the literature suggest that climate changes from Central and South-East of the Europe countries can have negative impact on local agriculture and, in the same time, can favor pests attack (Kocmánková et al., 2010; Čamprag, 2011; Olesen, et al., 2011; Bebber et al., 2014) . Climate changes will increase the prevalence of the pests in maize and sunflower agro-ecosystems from Central and South-East of the Europe (Diffenbaugh et al. 2008) . Previous study show that climatic conditions registered in south-east of the Romania, during spring period were atypically . In some cases, sunflower plants emerged from untreated seeds was destroyed (Georgescu et al., 2015) . Unpublished reports suggest that in 2017, in some regions from Tulcea and Braila counties, the attack of T. diladicollis at sunflower plants was higher and plants were destroyed. Researches made in Romania demonstrate that in different climatic conditions from spring period, seed treatment with systemic insecticides assign effective protection of the sunflower young plants against maize leaf weevil attack (Barbulescu et al., 2001; Popov et al., , 2008 . According EU directive 485/2013 the use of neonicotinoid insecticides for seed treatment of the spring crops, including sunflower, was restricted from 2014 (Official Journal of the European Union, 2013). After this directive no insecticides remain available for sunflower seed treatment against T. dilaticollis in Romania. Between 2014 and 2018, Romania obtained temporary authorizations for use of the neonicotinoid insecticides at both, maize and sunflower seeds treatment before sowing. However new researches are necessary for finding possible alternatives at neonicotinoids seed treatment, in eventuality of permanent ban of these substances in EU, after 2018. Assessments concerning seed treatments effectiveness for maize leaf weevil control were made in the field conditions, during spring period (Paulian, 1972; Voinescu, 1985; Barbulescu, 2001; . For assign high pest pressure, field experiments with sunflower crop must be placed after maize monoculture . In south east of the Romania, weather conditions during spring period become atypically (Bozo, 2011; 2015) . As result, the attack of T. dilaticollis at sunflower plants wasn't constant every year. Green house testing of the seed treatment effectiveness in conditions of constant high pest pressure was a method developed by Paulian (1972) at NARDI Fundulea. Barbulescu et al. (2001) and Vasilescu et al. (2005) tested the efficacy of the maize and sunflower seed treatments in controlled conditions, using a pest density from four to seven insects per plant.
MATERIALS AND METHODS
The researches were carried out in green house conditions of the Plants and Environment Collective, from National Agricultural
Research Development Institute (NARDI), Fundulea, in spring of the year 2016. Sunflower seeds were sowed in plastic pots (12x12x10 cm). Before sowing, pots were filing ¾ with soil, harvested from the areas without chemical treatments. In each plastic pot it has sowed five sunflower seeds (Figure 1 ). For this experiment it has used Favorite sunflower hybrid After sowing, the plastic pots were complete filled with soil, then soil surface from each pot was slight compressed and soaking with water for ensure uniform emergence of sunflower plants. Each variant has four replications, each pot represent one replication. In this experiment it has tested three doses of cyantraniliprole active ingredient (7.5, 10.0 and 12.5 l/to) and three neonicothinoid active ingredients: imidacloprid, clothianidin and thiamethoxam (Table 1) . This period coincides with maximum activity of this pest at the soil surface in the climatic conditions of south-east of the Romania. The insects collected from the open field were maintaining inactive, in laboratory, for a few days, at 15±2 ºC air temperature and 80-85 % air relative humidity. It is important to collect insects from the areas were it wasn't effectuated chemical treatments.
After beginning of the plants emergence, the insects collected from the field were added in the plastic pots. For ensure higher pest pressure, in each pot it has added 20 insects to have a pest density of 4 adults per plant. Insects must manipulated carefully and not hurt then. Immediately, after insects were added, the pots were covered with isolators ( Figure 2 ). • Note 7: plants with leafs chafed almost at the level of the stem;
• Note 8: plants with leafs completely chafed and beginning of the stem destroyed;
• Note 9: plants destroyed, with stem chafed close to soil level. Dead insects were checked daily, until 8 days after starting of the experiment (pots infestation). After each assessment, dead insects from all pots were removed. Results of these assessments were evaluated as average mortality percent (%). The data were statistical analyzed through the Student-Newman-Keuls (SNK) test.
RESULTS AND DISCUSSIONS
The observations have starting after the weevils were added in plastic pots with sunflower seedlings. After pots were covered with isolators it has registered insects mortality at both, treated and untreated variants. Contrarily with similar experiments at maize, the weevils didn't start feeding immediately with sunflower emerged plants. Feeding process appears at a time interval ranged from a few hours until one day, when sunflower plants arrive in BBCH 12 stage (first leaf pair). Possible explications for this insects behavior is that cotyledonal leaf of the sunflower are thicker comparative with maize young leafs. However after weevils start feeding with sunflower leafs, they consume all green parts of the young plants. At control (untreated) variant the insects cut the plants stem. As result sunflowers young plants were destroyed. Analyzing data from table 2 it has ascertained that highest value of the adults mortality, at 8 days from the start of the experiment, it has registered in case of the variants treated with clothianidin (62.50 %), thiametoxam (60.0 %) and imidacloprid (58.75 %). There weren't statistical differences between these variants, concerning insects mortality, at 8 days from the start of the experiment (Figure 3 ). In case of variants treated with cyantraniliprole, at lower dose of this active ingredient it has registered low mortality of the insects (12.5 %). At higher doses of the cyantraniliprole active ingredient (10.0 and 12.5 l/to) the mortality of the weevils at 8 days from the start of the experiment was 25.00 respectively 28.75 %. Statistical differences between variants treated with cyantraniliprole and control (untreated) variant are smaller comparative with differences between variants treated with neonicotinoid active ingredients and control variant (p<0.05). The action mechanism of the neonicotinoids involves disruption of the insect's nervous system by stimulating nicotinic acetylcholine receptors (Jeschke et al., 2011) . In the green house experiment, when weevils start consumed sunflower plants emerged from the seeds treated with clothianidin, thiametoxam or imidacloprid active ingredients, after short period, the adults stop feeding and start have uncontrolled movements up as the neonicotinoid active ingredients affect insect nervous system. However, at variants treated with neonicotinoids not all insects introduced in plastic pots died after 8 days from the start of the observations. Remained alive insects didn't feeding with sunflower plants and didn't have higher activity at the soil surface. On the other hand cyantraniliprole active ingredient interacts with ryanodine receptors and causes loss of muscle function, leading to paralysis and death of the insects (Selby et al., 2013) . At variants treated with three doses of cyantraniliprole active ingredient it has observed insects with affected muscle system but mortality of this weevils were low eight days from beginning of the experiment. Generally, at variants treated with cyantraniliprole, the insects continue feeding with sunflower plants. As result, in this experiment, the effectiveness of different doses of cyantraniliprole active ingredient (7.5, 10.0 and 12.5 l/to) was lower comparative with neonicotinoid active ingredients. A possible explication for this is because cyantraniliprole doses used in this experiment were too smaller to assign effective protection of the sunflower young plants against maize leaf weevil attack. Further studies are necessary, using higher doses of cyantraniliprole, both in field and green house conditions. Weevil attack intensity on sunflower was rated when plants were in four leaf stage (BBCH 14) using a scale created and improved by Paulian (1972) . After eight days from the start of the experiment, in green house conditions, lowest attack intensity of the T. dilaticollis adults at sunflower young plants was registered in case of variants treated with clothianidin, thiametoxam or imidacloprid active ingredients (Figure 4) . In this case, plants presents bite on all four leafs edge, but this damages caused by insects wasn't significant and sunflower plants from the plastic pots has normal development during the experiment ( Figure 5 ). In this green house experiment there weren't statistically differences between these three variants (p<0.05). Highest statistical differences were registered between variants treated with neonicotinoid active ingredients (clothianidin, thiametoxam, imidacloprid) and control (untreated) variant (p<0.05). In case of variant treated with lower dose of cyantraniliprole (7.5 l/to), the attack intensity of T. dilaticollis adults at sunflower plants was higher (I=7.35). Most of the plats from the plastic pots present leafs chaffed almost at the level of the stem and some plats were complete destroyed. In case of the variants treated with higher doses of cyantraniliprole, the attack intensity of T. dilaticollis adults at sunflower plants, on a scale from 1 to 9, was 6.53 respectively 6.28. There weren't statistically differences between these two doses of cyantraniliprole. In conditions of the green house experiment, using high pest pressure (4 insects/plant) the effectiveness of sunflower seed treatment with three doses of cyantraniliprole active ingredient (7.5, 10.0 and 12.5 l/to) to control of T. dilaticollis attack was lower comparative with neonicotinoid active ingredients (thiametoxam in dose of 10.0 l/to, clothianidin in dose of 9.0 l/to and imidacloprid in dose of 10.0 l/to). Plants emerged from the untreated seeds (control variant) were destroyed ( Figure 6 ). The correlation between T. dilaticollis adults mortality and pest attack intensity at sunflower plants were negative (Figure 7 ). The results from this experiment, concerning the effectiveness of neonicotinoid seed treatments, in the controlled conditions, using high pest pressure were similar with the results obtained by Barbulescu et al. (2001) and Vasilescu et al. (2005) 
